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Test Overview

General Information

The Michigan State Police maintain a patrol fleet of approximately 1350 vehicles. In May of 2013,
the decision was made to move from dedicated summer and winter tires, to running an all-weather
tire on the vehicles year-round. This decision was based on the financial benefits of replacing tires
only when worn out, and the discovery of an all-weather tire that performed well in both summer
and winter conditions.

Since the move to an all-weather tire was made, the Michigan State Police Precision Driving Unit
has performed an annual winter tire testing program to confirm that our choice of tires provides the
best combination of traction and handling for our road patrol officers. This year’s testing included
all season tires, all weather tires, and dedicated winter tires. The testing was performed on tires
available for all three of our patrol vehicle platforms (Chevrolet Tahoe, Dodge Charger, and Ford
Utility). It should be noted that we utilize the optional P245/55R18 tire size on the Dodge Charger
as that allows us to stock only one tire size for both it and the Ford Utility.

Winter Testing

The testing was performed at the Keweenaw Research Center in Hancock, Michigan on

January 29 - 31, 2019. This year’s testing was focused on acceleration, deceleration, and lateral
acceleration. The Vehicle Dynamics Area One was used for the acceleration and deceleration
testing. Lateral acceleration testing was performed on the 300-foot circle. Both areas provide hard
packed snow surfaces which are groomed every four hours by the Keweenaw Research Center
employees. Coefficient of friction measurement equipment was not available during this testing;
therefore, each test day was benchmarked using the Goodyear Eagle RSA tire that comes
standard on each vehicle.

Temperatures during testing were as follows:

Day 8 a.m. Midday High/Low |5 p.m.
January 29, 2019 5°F 8°F 3°F
January 30, 2019 6°F -8°F 0°F
January 31, 2019 -9°F -3°F -4°F

Light snow was the predominate weather condition on January 29, 2019. January 30, 2019 saw
heavy and blowing snow. January 31, 2019, was mostly cloudy with periods of sunshine.
Acceleration values were captured using Race Logic VBox 3i GPS based equipment.

Summer Wear Testing

Tire wear durability testing was completed on August 13 and 14, 2019, at the Michigan State Police
Precision Driving Unit. Each tire completed ten laps counterclockwise, then ten laps clockwise at
limit handling speeds. Track temperature and tread depth were measured after each 20-lap
session. Durability testing for the P245/55R18 sized tires was performed only on the Dodge
Charger AWD platform as we had only one set of tires from each manufacturer.

Temperatures during testing were as follows:

Day 8 a.m. Midday High/Low 5p.m.
August 13, 2019 69° F 78°F 84° F
August 14, 2019 64° F 75°F 79°F




Tires Tested

Goodyear Eagle RS-A
Platforms Tested: Dodge Charger, Chevrolet Tahoe, and Ford Utility

Goodyear Eagle Enforcer All Weather
Platforms Tested: Dodge Charger, Chevrolet Tahoe, and Ford Utility




Nokian WRG3
Platforms Tested: Dodge Charger, Chevrolet Tahoe, and Ford Utility

Nokian WRG4
Platforms Tested: Dodge Charger, Chevrolet Tahoe, and Ford Utility




TOYO Celsius AW
Platforms Tested: Dodge Charger and Ford Utility

TOYO Observe Winter GSi-6 HP
Platforms Tested: Dodge Charger and Ford Utility




Dodge Charger

P245/55R18

in size

*All tires were tested



Test Location: Precision Driving Unit

Date: September 2019

Tire Depth (mm)

10

Tire Wear Testing
Good Year Eagle RS-A

Left Right Left Right Track
Lap Front Front Rear Rear Temp.

(mm) (mm) | (mm) | (mm) (°F)

0 8.7 8.7 8.7 8.7

20 8.5 7.9 8.5 7.4 95.6
40 7.9 6.8 8 6.9 104
60 6.9 6 7.9 6.9 105
80 6.7 5.6 7.2 6.3 100
100 6.2 4.9 6.6 6 112

—

\‘\-

20 40 60
Lap

—=@=| eft Front Right Front Left Rear

80 100

Right Rear



Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 11.31 8.98 10.41 8.78 8.18 8.94 8.83 8.32 9.52 8.55 9.18
Distance (f) | 252.76 | 192.28 | 242.27 | 185.85 | 171.81 | 182.01 | 193.00 | 174.35 | 208.33 | 180.63 | 198.33
Average 383 | 503 | 400 | 521 | 564 | 532 | 502 | 555 | 465 | 5.36 4.96

Acceleration
Peak
. 5.62 6.36 6.57 6.90 6.58 6.42 5.84 7.16 5.27 6.44 6.32
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 9.21 8.51 9.77 8.53 8.95 9.09 9.69 8.45 10.64 | 10.27 9.31
Distance (f) | 215.42 | 196.48 | 220.51 | 179.98 | 198.77 | 180.19 | 211.18 | 191.96 | 202.58 | 183.07 | 198.01
Average 449 | 492 | 439 | 538 | 487 | 537 | 458 | 504 | 478 | 529 4.91
Acceleration
Peak
. 6.85 7.31 5.98 7.34 6.42 7.38 6.36 6.80 6.49 7.63 6.86
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 6.86 6.28 7.26 6.50 6.25 6.59 6.65 6.55 6.34 N/A 6.59
Distance (f) | 187.51 | 166.31 | 204.67 | 177.70 | 168.07 | 173.65 | 182.24 | 176.86 | 17245 | N/A 178.83
Average 488 | 550 | 448 | 515 | 545 | 527 | 502 | 517 | 5.31 N/A 5.14
Acceleration
Peak
6.49 7.63 5.78 5.98 6.20 7.58 5.99 5.84 5.92 N/A 6.38

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 140.24 -7.03
2 30.00 145.40 -6.83
3 30.00 145.24 -6.76
4 30.00 138.22 -7.16
5 30.00 133.67 -7.66
6 30.00 135.75 -7.19
7 30.00 139.43 -7.18
8 30.00 136.99 -7.23
9 30.00 149.14 -6.98
10 30.00 131.43 -7.34
11 30.00 132.37 -7.52
12 30.00 130.66 -7.56
13 30.00 127.46 -7.68
14 30.00 133.65 -7.29
15 30.00 126.01 -7.78
16 30.00 131.45 -7.44
17 30.00 132.66 -7.57
18 30.00 132.54 -7.33
19 30.00 133.73 -7.53
20 30.00 138.89 =717
21 30.00 133.62 -7.44
22 30.00 133.60 -7.27
23 30.00 129.34 -7.64
24 30.00 141.35 -7.24
25 30.00 131.45 -7.42
26 30.00 141.12 -7.30
27 30.00 141.52 -6.98
28 N/A N/A N/A
29 N/A N/A N/A
30 N/A N/A N/A
Average 30.00 135.81 -7.32
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Test Location: Precision Driving Unit Date: September 2019
Tire Wear Testing
Goodyear Eagle Enforcer All Weather
Left Right Left Right Track
Lap Front Front Rear Rear Temp.
(mm) | (mm) | (mm) | (mm) (°F)
0 8.7 8.7 8.7 8.7 N/A
20 8.4 7.5 7.4 7.7 91
40 6 5.9 6 6.5 94
60 5 4.6 5.7 5.2 92
80 3.7 3.4 3.9 4.8 88
100 3.2 2.4 3.4 3.5 84
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9
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Enforcer All Weather
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 439 | 423 | 414 | 410 | 4.07 553 | 443 | 472 | 425 | 4.20 4.41
Distance (f) 93.03 | 88.64 | 88.73 | 87.77 | 88.00 | 109.36 | 88.34 | 94.07 | 89.25 | 85.21 91.24
Average 10.38 | 10.93 | 10.91 | 11.02 | 11.00 | 885 | 1095 | 10.30 | 1085 | 11.36 | 10.66

Acceleration
Peak 1221 | 1212 | 1228 | 12.18 | 11.72 | 11.86 | 1250 | 1255 | 11.94 | 13.04 | 12.25
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 435 | 406 | 447 | 421 | 418 | 440 | 449 | 468 | 450 | 4.10 4.34
Distance (f) 92.74 | 85.65 | 94.31 | 86.78 | 91.97 | 95.18 | 93.90 | 104.18 | 91.39 | 85.79 | 92.19
Average 10.43 | 11.30 | 10.27 | 11.18 | 1052 | 10.17 | 10.31 | 929 | 1061 | 11.28 | 10.54
Acceleration
Peak
. 11.82 | 1213 | 11.80 | 11.74 | 11.81 | 11.48 | 11.86 | 10.95 | 11.76 | 12.44 | 11.78
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 286 | 3.03 | 294 | 3.09 | 3.01 2.93 3.04 | 298 3.00 | 2.97 2.99
Distance (f) 7752 | 81.99 | 78.32 | 8469 | 81.98 | 7891 | 8227 | 80.78 | 83.09 | 80.23 | 80.98
Average 11.82 | 1117 | 11.69 | 10.80 | 11.16 | 1159 | 11.13 | 11.34 | 11.07 | 11.41 11.32
Acceleration
Peak 12.70 | 12.52 | 12.95 | 1223 | 12.09 | 12.58 | 12.25 | 12.42 | 12.22 | 1269 | 12.47

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Enforcer All Weather
Winter Deceleration

Run Initia!l Distance Averagg
Velocity (f) Deceleration
1 30.00 107.42 -9.35
2 30.00 88.44 -10.71
3 30.00 84.25 -11.28
4 30.00 82.63 -11.25
5 30.00 89.51 -10.67
6 30.00 98.54 -10.24
7 30.00 83.75 -11.53
8 30.00 88.40 -10.72
9 30.00 84.56 -11.13
10 30.00 87.17 -11.06
11 30.00 80.10 -11.68
12 30.00 86.87 -10.64
13 30.00 97.08 -10.42
14 30.00 84.49 -11.47
15 30.00 84.03 -11.22
16 30.00 82.65 -11.40
17 30.00 86.54 -11.15
18 30.00 81.10 -11.13
19 30.00 88.20 -10.61
20 30.00 82.21 -11.22
21 30.00 105.36 -9.80
22 30.00 89.15 -10.53
23 30.00 82.21 -11.42
24 30.00 87.51 -10.63
25 30.00 80.58 -11.71
26 30.00 83.14 -11.29
27 30.00 84.88 -10.37
28 30.00 81.58 -11.36
29 30.00 83.99 -10.50
30 30.00 79.89 -12.19
Average 30.00 86.87 -10.96
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Tire Depth (mm)

Test Location: Precision Driving Unit

Date: September 2019

10

Tire Wear Testing
Nokian WRG3
Left Right Left Right
Lap Front Front Rear Rear Te:ac:("F)
(mm) | (mm) | (mm) | (mm) P-
0 9.5 9.5 9.5 9.5 N/A
20 8.9 8.8 8.5 8.9 95.6
40 8 7.9 7.9 7.9 104
60 7 7 7 7 105
80 6.9 6.4 6.6 6.7 100
100 5.5 5.6 5.7 6 112
ﬂ
—
20 40 60 80
Lap
=@=| eft Front Right Front Left Rear Right Rear

100
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG3
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 5.79 6.23 6.27 5.92 6.07 5.48 5.54 5.83 6.48 578 5.94
Distance (f) | 124.43 | 126.72 | 128.17 | 125.35 | 127.78 | 115.49 | 118.79 | 122.75 | 133.82 | 118.85 | 124.22
Average 779 | 764 | 756 | 773 | 758 | 838 | 815 | 7.89 | 724 | 8.14 7.81

Acceleration
Peak
. 9.86 8.96 9.59 9.71 10.08 | 10.14 | 1044 | 10.74 | 8.47 10.15 9.81
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 6.46 575 5.74 6.21 6.99 6.08 7.33 5.70 6.06 6.18 6.25
Distance (f) | 130.74 | 128.16 | 132.66 | 129.58 | 151.11 | 130.98 | 166.09 | 120.80 | 141.61 | 126.10 | 135.78
Average 7.41 755 | 728 | 747 | 640 | 739 | 583 | 801 | 6.83 | 7.68 7.19
Acceleration
Peak
. 1115 | 9.75 | 10.87 | 9.97 9.82 11.92 | 9.36 1024 | 11.16 | 9.99 10.42
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 4.68 4.80 4.44 4.34 4.42 417 4.58 4.18 4.54 4.28 4.44
Distance (f) | 125.36 | 132.75 | 119.97 | 116.99 | 118.98 | 111.67 | 126.68 | 110.10 | 122.80 | 115.86 | 120.12
Average 730 | 690 | 763 | 782 | 770 | 820 | 723 | 832 | 747 | 791 7.65
Acceleration
Peak
8.42 8.91 8.79 8.66 8.49 8.97 9.04 10.03 | 8.44 9.13 8.89

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG3
Winter Deceleration

Run Initiql Distance Averagt.a
Velocity () Deceleration
1 30.00 106.62 -9.46
2 30.00 118.84 -8.55
3 30.00 107.42 -9.48
4 30.00 112.67 -8.90
5 30.00 106.55 -9.48
6 30.00 104.99 -9.50
7 30.00 102.59 -9.60
8 30.00 111.58 -9.36
9 30.00 103.68 -9.84
10 30.00 102.10 -9.81
11 30.00 110.59 -9.23
12 30.00 100.72 -9.37
13 30.00 110.20 -9.03
14 30.00 93.95 -10.42
15 30.00 100.92 -9.49
16 30.00 97.91 -10.10
17 30.00 99.82 -9.99
18 30.00 106.15 -9.20
19 30.00 108.61 -9.35
20 30.00 99.71 -9.78
21 30.00 100.52 -9.57
22 30.00 103.73 -9.69
23 30.00 102.59 -9.46
24 30.00 94.59 -10.07
25 30.00 99.74 -9.60
26 30.00 104.55 -9.57
27 30.00 94.08 -10.21
28 30.00 106.40 -9.71
29 30.00 104.63 -9.71
30 30.00 91.77 -10.40
Average | 30.00 103.61 -9.60
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Test Location: Precision Driving Unit

Date: September 2019

Tire Depth (mm)

Tire Wear Testing
Nokian WRG4
Left Right Left Right Track
Lap Front Front Rear Rear Temp.
(mm) (mm) (mm) (mm) (°F)
0 8.7 8.7 8.7 8.7 N/A
20 8.7 8.6 8.4 8.2 110
40 7.5 7.6 7.2 7.2 113
60 7.4 6.8 7.1 7 118
80 6.1 6.6 6.4 6.7 122
100 5.9 5.4 5.6 6.4 117
10
9
) \
7 S
6 \
5
4
3
2
1
0
0 20 40 60 80
Lap
=@=| eft Front Right Front Left Rear Right Rear

100
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4

Acceleration 0-30

Traction Control On

Winter Acceleration

Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 5.09 4.81 4.85 4.54 4.68 4.70 4.58 4.60 4.53 4.77 4.72
Distance (f) | 109.82 | 103.22 | 98.13 | 97.72 | 97.07 | 101.33 | 97.55 | 97.43 | 9522 | 100.10 | 99.76
Average 882 | 938 | 987 | 990 | 997 | 955 | 992 | 993 | 1017 | 9.67 9.72
Acceleration
Peak 9.54 10.57 | 10.59 | 10.66 | 10.94 | 10.76 | 10.80 | 10.67 | 11.21 | 10.73 10.65
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 5.07 4.85 4.77 4.92 5.14 5.28 5.89 6.51 7.89 4.93 5.53
Distance (f) | 110.79 | 105.63 | 107.02 | 108.69 | 112.82 | 117.90 | 138.66 | 147.72 | 202.49 | 109.56 | 126.13
Average 873 | 916 | 905 | 891 859 | 821 | 698 | 655 | 478 | 883 7.98
Acceleration
Peak 10.39 | 10.77 | 1049 | 1163 | 10.62 | 10.35 | 10.09 | 1023 | 9.12 10.64 10.43
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 345 3.45 3.57 3.27 3.46 3.35 3.22 3.51 3.24 N/A 3.39
Distance (f) 9195 | 92.94 | 9548 | 8826 | 93.18 | 91.37 | 8551 | 93.01 | 87.32 N/A 91.00
Average 995 | 9585 | 960 | 1037 | 9.81 | 10.02 | 10.70 | 9.84 | 1047 | NA 10.07
Acceleration
Peak 10.83 | 10.72 | 10.74 | 1150 | 10.68 | 10.66 | 11.60 | 10.96 | 11.07 N/A 10.97

Acceleration

19




Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4
Winter Deceleration

Run Initia_l Distance Averag_e
Velocity (f) Deceleration
1 30.00 102.60 -9.92
2 30.00 107.84 -9.25
3 30.00 102.59 -9.86
4 30.00 95.33 -10.22
5 30.00 108.85 -9.46
6 30.00 106.54 -9.44
7 30.00 105.40 -9.66
8 30.00 109.45 -9.45
9 30.00 105.54 -9.67
10 30.00 106.19 -9.72
11 30.00 105.11 -9.77
12 30.00 105.93 -9.74
13 30.00 105.65 -9.71
14 30.00 102.59 -9.58
15 30.00 94.52 -10.40
16 30.00 102.66 -9.89
17 30.00 96.79 -10.14
18 30.00 92.81 -10.39
19 30.00 87.49 -10.82
20 30.00 99.80 -10.09
21 30.00 98.01 -10.37
22 30.00 119.98 -8.96
23 30.00 96.46 -10.46
24 30.00 94.13 -10.20
25 30.00 99.26 -10.09
26 30.00 87.21 -10.95
27 30.00 100.80 -10.09
28 30.00 95.15 -10.28
29 30.00 94.95 -10.29
30 N/A N/A N/A
Average | 30.00 101.02 -9.96
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Test Location: Precision Driving Unit Date: September 2019

Tire Wear Testing
TOYO Celsius AW

Left Right Left Right Track
Lap Front Front Rear Rear Temp. (°F)
(mm) (mm) (mm) (mm) P-
0 7.8 7.8 7.8 7.8 N/A
20 7.5 5.8 7.7 7.7 91
40 6.4 5.7 71 7.6 94
60 55 54 6.3 6.1 92
80 5.1 4.5 5.2 5.8 88
100 3.8 3.6 4.9 49 84
9
8
7
6
€ ——
€
-5
=
2
84
o
F3
2
1
0
0 20 40 60 80 100
Lap
e=@==| eft Front ==@=Right Front Left Rear Right Rear
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Celsius AW
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 4.61 4.67 4.30 4.46 4.87 442 | 796 | 439 | 440 | 4.14 4.82
Distance (f) 101.72 | 97.93 | 89.72 | 95.70 | 106.64 | 91.00 | 98.02 | 94.44 | 91.47 | 84.43 95.11
Average 9.51 9.88 10.79 | 1011 | 9.07 | 1064 | 9.88 | 10.26 | 10.58 | 11.48 | 10.22
Acceleration
Peak
. 10.47 11.13 1211 | 1126 | 11.85 | 11.92 | 12.07 | 11.37 | 11.54 | 12.51 11.62
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 4.80 4.71 5.41 4.22 4.25 435 | 424 | 457 | 457 | 4.76 4.59
Distance (f) 105.67 | 109.32 | 124.89 | 89.25 | 91.95 | 92.77 | 92.16 | 96.32 | 93.18 | 99.24 99.48
Average 9.16 8.84 7.75 | 10.84 | 1053 | 10.43 | 10.50 | 10.04 | 10.37 | 9.76 9.82
Acceleration
Peak
. 10.82 11.86 1046 | 11.91 | 11.89 | 11.48 | 1150 | 11.60 | 12.13 | 12.03 11.57
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 3.73 3.17 2.99 3.26 3.37 336 | 314 | 3.06 | 3.04 | 3.33 3.25
Distance (f) 101.86 | 86.02 | 80.97 | 86.94 | 91.24 | 90.66 | 84.20 | 81.82 | 82.01 | 89.62 87.53
Average 8.99 10.62 | 11.30 | 1051 | 10.03 | 10.09 | 10.87 | 11.21 | 11.16 | 10.21 | 10.50
Acceleration
Peak
. 10.54 12.03 1191 | 1166 | 1237 | 11.27 | 11.71 | 12.41 | 11.90 | 11.42 11.72
Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Celsius AW
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 93.56 -10.80
2 30.00 104.81 -9.99
3 30.00 83.15 -11.63
4 30.00 86.44 -11.27
5 30.00 83.59 -11.57
6 30.00 87.95 -10.70
7 30.00 86.65 -10.99
8 30.00 80.74 -11.52
9 30.00 87.84 -10.63
10 30.00 82.00 -11.34
11 30.00 85.55 -10.98
12 30.00 85.60 -11.55
13 30.00 80.56 -11.83
14 30.00 93.42 -10.38
15 30.00 88.21 -10.17
16 30.00 90.03 -10.46
17 30.00 84.15 -10.91
18 30.00 88.92 -10.34
19 30.00 85.16 -11.24
20 30.00 87.47 -11.07
21 30.00 82.87 -11.09
22 30.00 98.77 -10.45
23 30.00 84.16 -11.18
24 30.00 82.68 -11.25
25 30.00 100.08 -10.33
26 30.00 88.17 -11.11
27 30.00 85.30 -11.25
28 30.00 84.63 -11.10
29 30.00 94.84 -10.42
30 30.00 84.89 -10.99
Average | 30.00 87.74 -10.95
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. September 2019

Test Location: Precision Driving Unit Date
Tire Wear Testing
TOYO Observe Winter GSi-6 HP
L Righ L Righ
Lap Frii;ltt Frgn: R::tr Rgart Te::.c:("F)
(mm) (mm) (mm) (mm)
0 8.8 8.8 8.8 8.8 N/A
20 8.2 8.7 8.5 8.8 91
40 7.3 7.7 7.3 8 94
60 6.8 6.4 6.5 6.2 92
80 5.8 5.8 5.3 5.1 88
100 4.2 3.6 4.5 5 84

Tire Depth (mm)

10

Lap

e=@==| eft Front Right Front Left Rear Right Rear

100
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Observe Winter GSi-6 HP

Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 413 4.51 4.24 4.37 4.46 4.20 4.24 4.69 3.88 4.39 4.31
Distance (f) 86.70 | 88.00 | 91.03 | 88.49 | 9562 | 89.03 | 90.54 | 88.91 | 82.29 | 87.79 88.84
Average 1115 | 11.02 | 10.64 | 10.94 | 10.12 | 10.87 | 10.69 | 1089 | 11.75 | 11.02 | 10.91

Acceleration
Peak
. 1219 | 12.36 | 11.72 | 11.87 | 12.00 | 1191 | 12.16 | 11.88 | 13.44 | 12.01 12.15
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 5.38 5.37 4.97 5.10 5.32 5.23 5.62 5.52 5.39 4.70 5.26
Distance (f) | 127.33 | 117.14 | 108.62 | 119.91 | 126.02 | 107.09 | 125.10 | 124.29 | 116.98 | 108.62 | 118.11
Average 760 | 826 | 8.91 806 | 768 | 904 | 774 | 779 | 829 | 890 8.23
Acceleration
Peak
. 11.32 | 11.02 | 11.02 | 1175 | 1165 | 1093 | 11.25 | 10.83 | 10.50 | 11.84 11.21
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 3.30 2.94 3.11 2.87 3.00 2.91 3.01 3.16 3.11 3.42 3.08
Distance (f) 91.37 | 80.49 | 8327 | 77.07 | 80.03 | 80.02 | 81.71 | 84.06 | 84.49 | 93.70 83.62
Average 10.02 | 11.38 | 11.00 | 11.89 | 1146 | 11.44 | 11.20 | 10.89 | 10.83 | 9.77 10.99
Acceleration
Peak
11.81 | 1225 | 12.08 | 12.85 | 12.74 | 12.88 | 12.29 | 12.01 | 12.24 | 11.00 12.22

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Observe Winter GSi-6 HP

Winter Deceleration

Run Initia.l Distance Averagg
Velocity () Deceleration
1 30.00 87.30 -10.56
2 30.00 84.08 -11.56
3 30.00 85.03 -11.41
4 30.00 92.95 -10.07
5 30.00 98.25 -10.37
6 30.00 102.12 -9.58
7 30.00 97.66 -10.13
8 30.00 92.61 -10.55
9 30.00 103.86 -9.60
10 30.00 106.52 -9.56
11 30.00 100.07 -10.07
12 30.00 102.16 -9.64
13 30.00 97.32 -10.27
14 30.00 102.53 -9.70
15 30.00 93.51 -10.66
16 30.00 97.41 -10.16
17 30.00 95.72 -9.89
18 30.00 89.08 -10.76
19 30.00 88.75 -11.14
20 30.00 95.88 -10.26
21 30.00 92.94 -10.67
22 30.00 94.40 -10.50
23 30.00 95.86 -10.35
24 30.00 92.01 -10.58
25 30.00 90.75 -10.96
26 30.00 87.89 -10.91
27 30.00 86.41 -11.16
28 30.00 100.17 -10.07
29 30.00 88.83 -11.02
30 30.00 98.32 -9.99
Average | 30.00 94.68 -10.41

26



14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Ft/S2

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Ft/S2

14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Ft/S2

10.5
2
6.86 8.23 7.19
3 l I I

6.38
5.14

Dodge Charger Acceleration Comparison

Dodge Charger
Acceleration 0-30 Traction Control On
10.66 2.2 10,91 12.15 1162
- ] I I I I I I I l
Goodyear Goodyear Toyo Toyo Nokian
RSA Eagle Enforcer  Observe Winter Celsius AW WRG3

AW

M Average Acceleration M Peak Acceleration

Dodge Charger
Acceleration 0-30 Traction Control Off

11.78 1157
4 11.21 10.42

Goodyear Goodyear Toyo Toyo Nokian
RSA Eagle Enforcer  Observe Winter Celsius AW WRG3
AW

M Average Acceleration ~ m Peak Acceleration

Dodge Charger
Acceleration 7-30 Traction Control On

12.4
8.89
7.65

11.72

11.32 10.50

funy
o
[Xo]
(%]
-
N
N
N
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Goodyear Goodyear Toyo Toyo Nokian
RSA Eagle Enforcer  Observe Winter Celsius AW WRG3
AW

M Average Acceleration M Peak Acceleration

10.65

9.72

Nokian
WRG4

10.43

Nokian
WRG4

10.97

Nokian
WRG4
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Dodge Charger Deceleration Comparison

Goodyear

Dodge Charger

Average Deceleration

10.96 10.41

10.95

Toyo

Eagle Enforcer Observe Winter

AW

W Average
Deceleration

Toyo
Celsius AW

Nokian
WRG3

Nokian
WRG4
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Chevrolet Tahoe

P265/60R17

*Nokian tires were tested in size P265/65R17

in size

*Goodyear tires were tested
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Test Location: Precision Driving Unit

Date: September 2019

Tire Depth (mm)

10

Tire Wear Testing
Goodyear Eagle RS-A

Left Right Left Right Track
Lap Front Front Rear Rear Temp. (°F)
(mm) (mm) (mm) (mm)
0 8.7 8.7 8.7 8.7 N/A
20 7.9 7.9 8 8.5 95
40 7 7.8 7.5 7.9 104
60 6.8 7 6.8 7 105
80 5.9 5.8 5.9 6.1 100
100 4.7 52 5 5.1 112
20 40 60 80 100
Lap
e=@==| eft Front Right Front Left Rear Right Rear
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Acceleration

Acceleration 0-30

Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 6.10 5.86 6.63 6.05 6.09 5.90 6.39 6.17 6.16 6.32 6.17
Distance (f) | 128.67 | 120.90 | 136.43 | 128.80 | 125.80 | 125.74 | 131.55 | 124.22 | 131.17 | 133.81 | 128.71
Average 754 | 800 | 710 | 757 | 784 | 775 | 736 | 7.82 | 743 | 723 7.56

Acceleration
Peak
. 12.00 | 11.83 | 12.78 | 12.60 | 14.03 | 12.68 | 12.86 | 1150 | 11.87 | 11.78 12.39
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 5.39 6.33 6.48 7.08 5.70 7.21 6.26 6.38 6.48 575 6.31
Distance (f) | 129.97 | 139.11 | 154.73 | 149.44 | 132.49 | 154.53 | 147.31 | 153.61 | 146.31 | 129.43 | 143.69
Average 745 | 698 | 626 | 648 | 7.31 627 | 660 | 635 | 663 | 7.49 6.78
Acceleration
Peak 11.96 | 10.49 | 1015 | 1259 | 11.88 | 9.77 | 10.39 | 1025 | 10.74 | 14.18 11.24
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 4.59 4.62 4.36 4.80 4.24 4.69 4.63 4.92 4.56 4.92 4.63
Distance (f) | 130.20 | 124.85 | 120.47 | 127.24 | 114.04 | 131.33 | 122.33 | 136.84 | 122.24 | 132.83 | 126.24
Average 704 | 735 | 762 | 723 | 808 | 697 | 749 | 673 | 752 | 6.90 7.29
Acceleration
Peak 14.42 | 16.45 | 11.75 | 13.37 | 11.90 | 1226 | 11.04 | 1506 | 14.88 | 12.88 13.40

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 119.10 -7.94
2 30.00 114.26 -8.24
3 30.00 119.28 -8.38
4 30.00 119.34 -8.23
5 30.00 116.87 -8.37
6 30.00 111.25 -8.61
7 30.00 128.67 -7.99
8 30.00 110.62 -8.73
9 30.00 114.14 -8.55
10 30.00 112.94 -8.58
11 30.00 117.48 -8.70
12 30.00 107.67 -8.81
13 30.00 116.79 -8.58
14 30.00 127.36 -8.02
15 30.00 115.91 -8.50
16 30.00 132.13 -8.09
17 30.00 107.43 -9.06
18 30.00 114.47 -8.27
19 30.00 125.87 -8.29
20 30.00 117.03 -8.25
21 30.00 126.48 -8.33
22 30.00 132.03 -7.80
23 30.00 112.05 -9.05
24 30.00 112.38 -8.60
25 30.00 122.46 -8.39
26 30.00 122.62 -8.06
27 30.00 108.66 -8.70
28 30.00 121.07 -8.21
29 30.00 101.42 -9.03
30 30.00 109.18 -8.97
Average | 30.00 117.23 -8.44
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Test Location: Precision Driving Unit Date: September 2019
Tire Wear Testing
Goodyear Eagle Enforcer All Weather
Left Right Left Right
Lap Front Front Rear Rear Te:ac:("F)
(mm) (mm) (mm) (mm) P-
0 8.7 8.7 8.7 8.7 N/A
20 8.7 8.4 6.5 71 95
40 8.7 7.2 5.8 6 103
60 7.6 6.9 53 5.8 116
80 5 6.4 5.3 5.8 101
100 5 5.9 5.3 4.9 107
10
9
®
8
7
€
é 6 \
: \
(]
[a]
o 4
E
3
2
1
0
20 60 80 100
Lap
=@==| eft Front Right Front Left Rear Right Rear
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle Enforcer All Weather
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 435 | 431 | 412 | 394 | 433 | 409 | 405 | 407 427 | 4.18 417
Distance (f) 94.82 | 93.82 | 88.86 | 85.33 | 94.74 | 89.73 | 87.31 | 89.05 | 92.52 | 92.31 90.85
Average 10.30 | 10.32 | 10.87 | 11.37 | 10.31 | 10.84 | 11.09 | 10.92 | 10.47 | 10.51 10.70
Acceleration
Peak 16.37 | 13.17 | 13.44 | 12.89 | 14.03 | 12.97 | 13.47 | 13.81 | 14.40 | 12.59 13.71
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 400 | 455 | 452 | 411 | 394 | 403 | 426 | 492 449 | 4.89 4.37
Distance (f) 87.54 | 93.61 | 102.35 | 90.88 | 84.07 | 89.98 | 94.79 | 113.51 | 104.31 | 108.79 | 96.98
Average 11.08 | 10.36 | 946 | 10.70 | 11.51 | 10.78 | 1022 | 8.53 9.28 | 8.90 10.08
Acceleration
Peak 14.07 | 12.81 | 1275 | 13.93 | 1368 | 13.87 | 13.92 | 11.80 | 13.58 | 12.10 13.25
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 312 | 320 | 315 | 291 | 3.26 3.28 3.16 3.14 327 | 3.02 3.15
Distance (f) 85.30 | 83.87 | 83.41 | 78.56 | 89.87 | 86.53 | 84.20 | 84.83 | 84.81 | 81.94 84.33
Average 10.73 | 10.93 | 11.06 | 11.64 | 1021 | 1061 | 10.87 | 10.80 | 10.81 | 11.21 10.89
Acceleration
Peak 13.97 | 12.81 | 1369 | 13.73 | 13.73 | 13.39 | 1337 | 16.15 | 16.17 | 13.30 14.03
Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle Enforcer All Weather

Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 87.50 -11.03
2 30.00 92.60 -10.70
3 30.00 86.84 -10.58
4 30.00 109.69 -9.54
5 30.00 84.15 -11.12
6 30.00 96.45 -9.92
7 30.00 87.05 -11.21
8 30.00 88.19 -10.78
9 30.00 88.81 -10.96
10 30.00 97.70 -10.45
11 30.00 86.95 -11.11
12 30.00 93.70 -10.44
13 30.00 89.27 -10.71
14 30.00 97.75 -10.35
15 30.00 91.00 -10.65
16 30.00 95.02 -10.39
17 30.00 85.08 -10.95
18 30.00 93.89 -10.64
19 30.00 88.23 -10.94
20 30.00 85.95 -11.08
21 30.00 83.26 -11.44
22 30.00 99.23 -9.99
23 30.00 86.83 -11.23
24 30.00 91.27 -10.61
25 30.00 112.62 -9.61
26 30.00 84.30 -11.38
27 30.00 91.58 -10.35
28 30.00 97.49 -10.35
29 30.00 86.70 -11.30
30 30.00 107.25 -9.95
Average | 30.00 92.21 -10.66
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Test Location: Precision Driving Unit

Date: September 2019

Tire Depth (mm)

Tire Wear Testing
Nokian WRG3
Left Right Left Right
Lap Front Front Rear Rear Te:ac:("F)
(mm) (mm) (mm) (mm) P-
0 9.5 9.5 9.5 9.5 N/A
20 8.5 8.1 7.6 7.8 110
40 7.5 7.5 6.9 7.8 113
60 6.6 7 5.7 71 118
80 5.8 6 5.5 6.8 122
100 5.3 5.5 5.1 5.7 117
10
9 \\
8
7
6
5
4
3
2
1
0
0 20 40 60 80
Lap
=@==| eft Front Right Front Left Rear Right Rear

100
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Test Location: Keweenaw Research Center Date: January 2019

Nokian WRG3
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 438 | 434 | 418 | 429 | 426 | 436 | 4.31 424 | 438 | 423 4.30
Distance (f) | 95.32 | 93.51 | 90.97 | 89.05 | 92.64 | 93.13 | 89.34 | 89.99 | 91.96 | 90.15 | 91.61
Average 10.16 | 10.38 | 10.64 | 10.89 | 1050 | 10.41 | 10.83 | 10.77 | 1058 | 10.74 | 10.59
Acceleration
Peak 1445 | 13.38 | 14.07 | 13.79 | 13.95 | 13.91 | 1431 | 1437 | 1462 | 1452 | 14.14
Acceleration

Acceleration 0-30
Traction Control Off

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 435 | 462 | 436 | 462 | 435 | 429 | 431 | 415 | 403 | 460 4.37
Distance (f) | 94.97 | 99.72 | 94.48 | 102.13 | 93.54 | 9525 | 93.51 | 88.06 | 85.21 | 101.02 | 94.77
Acﬁ‘;f;fg?on 1021 | 972 | 1025 | 948 | 10.35 | 10.21 | 10.33 | 11.03 | 11.41 | 9.62 10.27
Peak

13.30 | 13.31 13.65 | 13.08 14.45 | 12.90 | 13.05 12.99 | 14.29 | 1242 13.35

Acceleration

Acceleration 7-30 (Rolling Start)
Traction Control On

Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 347 | 311 | 318 | 3.06 | 343 | 304 | 341 | 323 | 324 | 3.06 3.19
Distance (f) | 85.03 | 83.94 | 85.69 | 82.61 | 89.47 | 81.93 | 91.68 | 86.54 | 87.85 | 82.66 | 85.74
Acﬁ‘;f;fg?on 10.82 | 10.97 | 10.70 | 11.16 | 10.25 | 11.17 | 10.01 | 1067 | 10.42 | 11.08 | 10.73

Peak

. 13.34 14.26 13.66 14.01 14.04 13.97 16.56 13.11 13.56 14.25 14.08
Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG3
Winter Deceleration
Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 88.96 -10.91
2 30.00 86.20 -11.16
3 30.00 89.64 -10.83
4 30.00 97.13 -10.26
5 30.00 83.51 -11.28
6 30.00 83.23 -11.32
7 30.00 83.59 -11.29
8 30.00 89.43 -10.49
9 30.00 82.42 -11.61
10 30.00 84.18 -11.38
11 30.00 85.12 -11.29
12 30.00 83.96 -11.40
13 30.00 81.23 -11.49
14 30.00 85.92 -11.21
15 30.00 82.58 -11.43
16 30.00 82.52 -11.62
17 30.00 84.92 -11.24
18 30.00 85.56 -11.24
19 30.00 89.41 -10.76
20 30.00 88.56 -10.83
21 30.00 84.51 -11.24
22 30.00 88.79 -10.88
23 30.00 88.66 -10.93
24 30.00 84.75 -11.29
25 30.00 83.07 -11.39
26 30.00 92.51 -10.73
27 30.00 85.18 -11.25
28 30.00 90.03 -10.68
29 30.00 85.13 -11.15
30 30.00 85.67 -11.28
Average | 30.00 86.21 -11.13
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Test Location: Precision Driving Unit Date: September 2019
Tire Wear Testing
Nokian WRG4
Left Right Left Right
Lap Front Front Rear Rear Te:ac:("F)
(mm) (mm) (mm) (mm) P-
0 8.7 8.7 8.7 8.7 N/A
20 8.2 8 8.1 7.9 95
40 7.2 7.4 75 7.3 103
60 6.1 6.1 7 6.9 116
80 55 6 6.8 6.6 101
100 5.3 5.5 6.5 6 107
10
9 —
8 e
7 \
B
g 6 ’
Z \
2 5
(]
a
o 4
E
3
2
1
0
20 40 80 100
Lap
=@=| eft Front Right Front Left Rear Right Rear
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4

Winter Acceleration

Acceleration 0-30

Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 513 4.96 4.79 4.90 4.99 5.30 4.47 4.99 5.04 5.14 4.97
Distance (f) | 111.30 | 110.64 | 101.82 | 103.55 | 107.66 | 117.86 | 96.19 | 108.33 | 109.57 | 114.54 | 108.15
Average 874 | 875 | 952 | 943 | 913 | 820 | 10.06 | 9.01 8.86 | 8.48 9.02

Acceleration
Peak
. 1254 | 1195 | 1585 | 14.06 | 1414 | 1157 | 12,70 | 13.70 | 11.00 | 12.51 13.00
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 4.26 4.27 4.59 4.96 4.46 4.58 4.53 4.36 4.30 4.57 4.51
Distance (f) 90.73 | 90.99 | 98.66 | 108.79 | 95.35 | 98.47 | 99.80 | 91.61 | 94.80 | 100.82 | 97.70
Average 10.69 | 1065 | 9.81 890 | 1015 | 984 | 970 | 1058 | 10.26 | 9.61 9.94
Acceleration
Peak 14.08 | 1252 | 1237 | 1192 | 1210 | 12.60 | 13.20 | 13.87 | 1261 | 14.26 12.83
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 3.77 3.32 3.38 3.71 3.60 3.46 3.35 3.65 3.54 3.37 3.52
Distance (f) | 103.66 | 90.42 | 91.53 | 100.39 | 96.63 | 91.70 | 90.90 | 98.60 | 9591 | 89.19 94.89
Average 8.82 | 1019 | 1000 | 914 | 947 | 1006 | 1007 | 929 | 958 | 10.34 9.70
Acceleration
Peak 1164 | 1298 | 1233 | 1279 | 1191 | 1246 | 13.16 | 11.99 | 1154 | 12.94 12.37
Acceleration

40




Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4
Winter Deceleration
Initial .
Run Distance Averagt.a
Velocity (f) Deceleration
1 30.00 99.16 -9.64
2 30.00 98.06 -9.68
3 30.00 99.52 -9.40
4 30.00 100.40 -9.37
5 30.00 93.27 -10.46
6 30.00 92.40 -10.32
7 30.00 98.37 -9.90
8 30.00 100.31 -9.29
9 30.00 93.20 -10.05
10 30.00 96.73 -10.15
11 30.00 96.42 -9.96
12 30.00 104.61 -9.19
13 30.00 93.49 -10.15
14 30.00 91.02 -10.44
15 30.00 95.32 -10.07
16 30.00 93.93 -10.23
17 30.00 92.78 -10.35
18 30.00 95.37 -10.25
19 30.00 97.83 -9.56
20 30.00 93.61 -10.32
21 30.00 94.09 -10.20
22 30.00 98.01 -9.44
23 30.00 96.35 -9.96
24 30.00 92.28 -10.42
25 30.00 92.85 -10.21
26 30.00 97.67 -9.91
27 30.00 101.11 -9.55
28 30.00 93.62 -10.08
29 30.00 96.18 -9.78
30 30.00 93.57 -10.44
Average | 30.00 96.05 -9.96
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Chevrolet Tahoe Acceleration Comparison

Chevrolet Tahoe
Acceleration 0-30 Traction Control On
15.00 759 1371 o 13.00
~ 10.70 10.59
“:.: 10.00 7.56 202
0.00
Goodyear Goodyear Nokian Nokian
RSA Eagle Enforcer AW WRG3 SUV WRG4 SUV
M Average Acceleration M Peak Acceleration
Chevrolet Tahoe
Acceleration 0-30 Traction Control Off
15.00 13.25 13.35 12.83
o 1124 10.08 10.27 9.94
< 10,00
= 6.78
0.00
Goodyear Goodyear Nokian Nokian
RSA Eagle Enforcer AW WRG3 SUvV WRG4 SUV
B Average Acceleration B Peak Acceleration
Chevrolet Tahoe
Acceleration 7-30 Traction Control On
16.00 14.03 14.08
14.00 ) 12.37
o 12.00 10.89 10.73 595
= 10.00 )
.00 7.29
6.00
4.00
2.00
0.00
Goodyear Goodyear Nokian Nokian
RSA Eagle Enforcer AW WRG3 SUV WRG4 SUV

W Average Acceleration B Peak Acceleration
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Chevrolet Tahoe Deceleration Comparison

8.44

Goodyear
RSA

Chevrolet Tahoe
Average Deceleration

10.66

Goodyear
Eagle Enforcer AW

W Average
Deceleration

11.13

Nokian
WRG3 SUV

9.96

MNokian
WRG4 SUV
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Ford Utility

T T ————

*All tires were tested in size P245/55R18
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Acceleration

Acceleration 0-30

Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 8.15 7.62 7.76 7.89 7.85 7.76 7.52 7.73 7.71 7.83 7.78
Distance (f) | 171.49 | 169.55 | 167.65 | 167.96 | 168.43 | 163.68 | 158.14 | 163.36 | 169.18 | 168.25 | 166.77
Average 565 | 570 | 577 | 578 | 575 | 594 | 615 | 594 | 573 | 575 5.82

Acceleration
Peak
. 9.04 9.37 8.52 8.40 9.36 8.84 8.59 8.84 9.24 8.58 8.88
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 11.08 | 8.28 7.02 8.42 7.51 8.84 7.35 6.71 7.10 8.56 8.09
Distance (f) | 286.74 | 192.53 | 161.65 | 180.68 | 161.45 | 190.17 | 171.67 | 143.08 | 159.90 | 192.18 | 184.01
Average 338 | 504 | 599 | 536 | 6.01 5.11 564 | 677 | 6.09 | 505 5.44
Acceleration
Peak
. 8.35 9.22 9.27 8.30 8.87 7.33 8.65 10.26 | 10.58 | 9.65 9.05
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 5.74 5.18 5.83 5.38 5.28 5.14 5.66 5.41 5.39 5.69 5.47
Distance (f) | 152.21 | 141.28 | 158.80 | 141.47 | 141.00 | 139.92 | 150.16 | 145.52 | 145.99 | 151.88 | 146.82
Average 602 | 648 | 577 | 650 | 649 | 654 | 610 | 632 | 627 | 6.03 6.25
Acceleration
Peak
9.16 9.01 9.22 9.72 8.65 9.16 9.15 8.97 9.58 8.70 9.13

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle RS-A
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 122.32 -8.08
2 30.00 139.18 -7.21
3 30.00 128.37 -7.72
4 30.00 127.20 -7.77
5 30.00 130.15 -7.55
6 30.00 121.14 -8.09
7 30.00 134.68 -7.32
8 30.00 123.70 -7.95
9 30.00 131.73 -7.49
10 30.00 123.38 -8.03
11 30.00 125.27 -7.90
12 30.00 125.56 -7.83
13 30.00 127.76 -7.81
14 30.00 140.17 -7.32
15 30.00 128.99 -7.63
16 30.00 123.56 -7.86
17 30.00 121.64 -8.14
18 30.00 128.08 -7.61
19 30.00 153.01 -6.98
20 30.00 127.78 -7.83
21 30.00 125.99 -8.01
22 30.00 120.27 -8.33
23 30.00 119.58 -8.35
24 30.00 120.61 -8.12
25 30.00 120.62 -8.40
26 30.00 124.94 -7.8
27 30.00 120.55 -8.23
28 30.00 124.04 -7.93
29 30.00 128.90 -7.98
30 30.00 123.63 -8.08
Average | 30.00 127.09 -7.85
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle Enforcer All Weather
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 4.45 4.36 4.16 4.66 4.70 399 | 4.35 4.58 4.20 N/A 4.38
Distance (f) | 93.39 | 9461 | 88.17 | 101.83 | 102.57 | 86.09 | 93.69 99.78 88.73 | N/A 94.32
Average 10.38 | 1023 | 1099 | 955 | 946 | 11.25 | 10.31 9.77 10.92 | N/A 10.32
Acceleration
Peak
. 13.32 | 12.80 | 13.06 | 12.95 | 12.36 | 13.55 | 13.14 13.31 13.13 | N/A 13.07
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 5.51 4.71 4.49 5.76 5.20 473 | 434 | 543 | 482 | 4.69 4.97
Distance (f) | 99.84 | 99.81 | 95.12 | 109.65 | 116.88 | 100.72 | 88.22 | 114.21 | 97.67 | 101.66 | 102.38
Average 9.71 9.74 | 1022 | 8.84 8.29 961 | 1101 | 849 | 998 | 9.54 9.54
Acceleration
Peak 12.38 | 1220 | 12.90 | 11.77 12.60 12.08 | 13.32 | 10.89 | 12.75 | 12.10 12.30
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 3.65 3.82 3.09 3.08 3.43 3.36 3.11 3.17 3.30 3.06 3.31
Distance (f) | 100.15 | 106.35 | 85.04 | 83.66 | 93.22 | 92.01 | 84.17 86.25 91.08 | 84.42 90.64
Average 9.16 863 | 1079 | 11.05 | 983 | 993 | 1088 | 1061 | 10.05 | 1085 | 10.18
Acceleration
Peak 11.87 | 11.88 | 13.45 | 12.70 | 12.34 | 12.94 | 12.72 12.63 12.37 | 13.16 12.61

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Goodyear Eagle Enforcer All Weather

Winter Deceleration

Run Initia_l Distance Averagg
Velocity (f) Deceleration
1 30.00 91.82 -10.88
2 30.00 93.85 -10.77
3 30.00 85.78 -11.39
4 30.00 83.84 -11.65
5 30.00 90.41 -10.57
6 30.00 100.96 -10.37
7 30.00 107.46 -10.00
8 30.00 88.84 -11.02
9 30.00 93.53 -10.80
10 30.00 102.77 -10.14
11 30.00 101.47 -9.99
12 30.00 109.99 -9.67
13 30.00 116.74 -9.43
14 30.00 97.82 -10.33
15 30.00 86.45 -11.04
16 30.00 117.50 -9.22
17 30.00 93.75 -10.83
18 30.00 85.54 -11.33
19 30.00 101.94 -9.72
20 30.00 107.38 -9.70
21 30.00 94.16 -10.71
22 30.00 89.44 -11.15
23 30.00 96.30 -10.76
24 30.00 115.72 -9.56
25 30.00 88.90 -11.06
26 30.00 84.92 -11.23
27 30.00 84.83 -11.48
28 30.00 89.11 -11.11
29 30.00 92.35 -10.99
30 30.00 106.52 -9.72
Average | 30.00 96.67 -10.55
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Test Location: Keweenaw Research Center Date: January 2019
Nokian WRG3
Winter Acceleration
Acceleration 0-30
Traction Control On
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 4.76 5.01 4.52 5.10 5.01 4.90 4.57 4.94 4.92 4.58 4.83
Distance (f) | 100.52 | 107.14 | 96.42 | 103.58 | 104.60 | 103.36 | 94.87 | 98.96 | 97.81 | 95.73 | 100.30
Average 963 | 903 | 1003 | 934 | 926 | 937 | 1020 | 979 | 9.90 | 10.13 9.67
Acceleration
Peak
. 11.73 | 11.73 | 1195 | 11.79 | 11.77 | 11.05 | 1256 | 11.33 | 11.38 | 11.68 11.70
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 6.36 5.68 4.84 5.17 543 5.31 4.49 527 5.01 N/A 5.28
Distance (f) | 119.75 | 114.66 | 99.53 | 100.24 | 107.84 | 109.72 | 94.02 | 104.08 | 102.09 | N/A 105.77
Average 808 | 844 | 972 | 966 | 899 | 882 | 1029 | 930 | 948 N/A 9.20
Acceleration
Peak
. 11.72 | 1235 | 12.02 | 1164 | 1241 | 1147 | 1210 | 11.88 | 11.95 N/A 11.95
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 3.57 3.31 3.12 3.28 3.61 3.32 3.20 3.33 3.37 3.15 3.33
Distance (f) 94.41 | 90.66 | 84.19 | 90.30 | 98.03 | 90.05 | 87.41 | 89.23 | 92.34 | 85.63 90.23
Average 9.70 | 1010 | 10.87 | 1012 | 934 | 10.16 | 1047 | 1026 | 9.91 | 1069 | 10.16
Acceleration
Peak 1154 | 1272 | 1297 | 1293 | 1190 | 12.68 | 1244 | 1193 | 1241 | 13.22 12.47
Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG3
Winter Deceleration

Run Initia_l Distance Averagg
Velocity (f) Deceleration
1 30.00 106.06 -9.91
2 30.00 104.17 -9.89
3 30.00 85.01 -10.88
4 30.00 88.66 -10.66
5 30.00 83.25 -11.20
6 30.00 88.67 -11.25
7 30.00 84.90 -11.12
8 30.00 113.85 -9.28
9 30.00 87.49 -11.00
10 30.00 89.12 -10.55
11 30.00 96.05 -10.48
12 30.00 99.75 -9.78
13 30.00 94.68 -10.41
14 30.00 91.80 -10.50
15 30.00 85.68 -10.47
16 30.00 95.82 -9.83
17 30.00 85.93 -10.79
18 30.00 86.24 -10.80
19 30.00 87.59 -11.09
20 30.00 106.74 -9.19
21 30.00 96.19 -10.12
22 30.00 111.43 -9.73
23 30.00 110.39 -9.44
24 30.00 113.27 -9.49
25 30.00 92.25 -10.53
26 30.00 86.57 -11.31
27 30.00 90.99 -10.70
28 30.00 86.93 -10.77
29 30.00 98.21 -10.20
30 30.00 108.07 -9.51
Average | 30.00 95.19 -10.36
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4

Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 474 | 452 | 461 456 | 438 | 422 | 476 | 469 | 4.01 N/A 4.50
Distance () | 96.25 | 97.04 | 92.93 | 97.65 | 94.82 | 89.47 | 89.46 | 102.44 | 8557 | N/A 93.96
Average 1005 | 996 | 1041 | 990 | 1021 | 10.82 | 10.83 | 945 | 1131 | NA 10.33
Acceleration
Peak 1229 | 1217 | 12.64 | 1234 | 1263 | 1292 | 12.96 | 12.43 | 1326 | N/A 12.63
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 563 | 593 | 427 | 498 | 448 | 456 | 454 | 468 | 521 4.64 4.81
Distance (f) | 114.35 | 118.25 | 87.04 | 109.44 | 95.77 | 96.69 | 89.04 | 95.15 | 113.32 | 93.29 | 99.78
Average 847 | 818 | 1114 | 885 | 1011 | 10.01 | 10.87 | 1018 | 854 | 10.39 9.81
Acceleration
Peak 1223 | 12.06 | 1259 | 1157 | 13.62 | 13.39 | 13.41 | 1275 | 1255 | 13.07 | 12.78
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 6 7 8 9 10 Average
Time (s) 342 | 3.11 3.11 294 | 345 | 3.07 | 3.02 | 3.21 3.29 N/A 3.18
Distance () | 95.61 | 84.87 | 84.07 | 80.79 | 9220 | 82.12 | 83.29 | 90.34 | 88.10 | N/A 86.82
Average 958 | 10.78 | 10.89 | 11.33 | 993 | 11.15 | 1099 | 10.12 | 1040 | N/A 10.57
Acceleration
Peak 13.28 | 13.73 | 12.86 | 14.45 | 13.43 | 1320 | 1353 | 13.37 | 13.46 | N/A 13.48

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

Nokian WRG4
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 90.30 -10.91
2 30.00 111.65 -9.76
3 30.00 95.47 -10.34
4 30.00 86.06 -11.10
5 30.00 80.65 -11.84
6 30.00 87.32 -11.20
7 30.00 89.80 -10.49
8 30.00 108.10 -9.92
9 30.00 95.79 -10.83
10 30.00 85.70 -11.20
11 30.00 80.94 -11.13
12 30.00 82.90 -10.98
13 30.00 83.62 -11.12
14 30.00 95.40 -9.99
15 30.00 83.41 -11.10
16 30.00 79.86 -11.62
17 30.00 98.05 -10.38
18 30.00 105.12 -9.99
19 30.00 109.15 -9.56
20 30.00 106.09 -9.61
21 30.00 102.24 -9.75
22 30.00 128.90 -9.03
23 30.00 110.07 -9.28
24 30.00 92.66 -10.85
25 30.00 78.01 -11.41
26 30.00 96.23 -10.49
27 30.00 120.14 -9.06
28 30.00 91.50 -10.94
29 30.00 92.68 -10.69
30 N/A N/A N/A
Average | 30.00 95.44 -10.50
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Celsius AW
Winter Acceleration

Acceleration 0-30
Traction Control On

Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 5.03 4.80 5.03 443 467 4.44 4.76 4.37 4.73 4.42 4.67
Distance (f) 103.42 | 102.92 | 110.19 | 94.84 | 100.60 | 94.17 | 103.84 | 93.56 | 103.27 | 93.59 | 100.04
Average 9.36 9.40 879 | 1021 | 964 | 1028 | 932 | 1036 | 9.38 | 10.34 9.71

Acceleration
Peak
. 1143 | 1147 | 1117 | 12.86 | 1231 | 1256 | 11.04 | 12.68 | 11.37 | 12.35 11.92
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 548 548 5.12 5.03 5.89 5.39 5.10 4.94 6.32 5.92 5.47
Distance (f) 117.33 | 116.64 | 116.82 | 107.69 | 115.17 | 114.07 | 107.66 | 104.46 | 131.88 | 133.64 | 116.54
Average 8.26 8.30 8.30 9.00 8.41 855 | 9.00 | 928 | 734 | 7.29 8.37
Acceleration
Peak
. 1216 | 11.73 | 1257 | 11.79 | 11.87 | 1211 | 11.82 | 11.71 | 11.11 | 11.19 11.81
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 3.70 3.10 3.45 3.20 3.25 3.05 3.53 3.27 3.26 3.14 3.30
Distance (f) 99.10 | 8398 | 9571 | 87.99 | 8860 | 8262 | 96.06 | 88.60 | 89.35 | 85.77 89.78
Average 9.26 1090 | 961 | 1046 | 1037 | 11.08 | 953 | 10.36 | 10.26 | 10.67 10.25
Acceleration
Peak 11.92 12.32 1215 | 12.69 | 1199 | 12.49 | 1167 | 12.84 | 12.55 | 12.58 12.32

Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Celsius AW
Winter Deceleration

Run Initia_l Distance Averag(_e
Velocity (f) Deceleration
1 30.00 90.49 -10.89
2 30.00 88.70 -11.26
3 30.00 100.76 -10.21
4 30.00 92.53 -10.61
5 30.00 95.70 -10.31
6 30.00 90.24 -10.56
7 30.00 87.02 -11.32
8 30.00 93.64 -10.68
9 30.00 85.44 -11.14
10 30.00 88.58 -10.72
11 30.00 97.14 -10.41
12 30.00 88.45 -10.46
13 30.00 97.26 -10.30
14 30.00 87.44 -10.98
15 30.00 86.23 -10.89
16 30.00 90.19 -10.45
17 30.00 86.44 -11.04
18 30.00 87.63 -11.03
19 30.00 86.58 -10.80
20 30.00 90.90 -10.97
21 30.00 93.86 -10.83
22 30.00 99.20 -10.35
23 30.00 90.07 -11.12
24 30.00 85.09 -11.45
25 30.00 87.70 -11.45
26 30.00 90.40 -10.75
27 30.00 101.72 -10.34
28 30.00 84.61 -11.44
29 30.00 93.81 -10.55
30 30.00 85.45 -11.36
Average | 30.00 90.78 -10.82
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Test Location: Keweenaw Research Center Date: January 2019
TOYO Observe Winter GSi-6 HP
Winter Acceleration
Acceleration 0-30
Traction Control On
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 4.06 3.84 4.11 4.16 3.89 4.25 413 4.09 3.81 417 4.05
Distance (f) 88.85 | 82.49 | 84.30 | 9268 | 82.12 | 92.88 | 8583 | 88.96 | 81.93 | 91.35 87.14
Average 1091 | 11.74 | 1152 | 1044 | 1178 | 1045 | 1128 | 10.88 | 11.87 | 1065 | 11.15
Acceleration
Peak 14.19 | 13.81 | 14.18 | 13.90 | 14.02 | 1299 | 1521 | 14.07 | 1452 | 13.08 14.00
Acceleration
Acceleration 0-30
Traction Control Off
Run 1 2 3 4 5 (] 7 8 9 10 Average
Time (s) 3.93 4.52 5.04 417 4.51 4.82 4.49 417 4.61 513 4.54
Distance (f) 82.32 | 9825 | 103.22 | 86.44 | 96.88 | 103.49 | 94.86 | 83.68 | 97.46 | 102.06 | 94.87
Average 1179 | 988 | 939 | 1120 | 999 | 937 | 1021 | 1157 | 10.02 | 9.49 10.29
Acceleration
Peak 15.15 | 12.90 | 1252 | 14.27 | 1317 | 12.46 | 11.90 | 14.77 | 11.80 | 11.97 13.09
Acceleration
Acceleration 7-30 (Rolling Start)
Traction Control On
Run 1 2 3 4 5 (5 7 8 9 10 Average
Time (s) 3.18 3.11 2.93 3.09 3.42 3.49 2.97 2.89 3.34 2.90 3.13
Distance (f) 86.12 | 84.17 | 79.62 | 8459 | 95.01 | 92.40 | 80.19 | 7844 | 91.77 | 78.52 85.08
Average 10.68 | 10.88 | 11.49 | 10.81 | 9.61 992 | 1142 | 1167 | 996 | 1167 | 10.81
Acceleration
Peak 13.17 | 13.93 | 13.73 | 13.16 | 13.73 | 12.31 | 14.38 | 14.05 | 12.42 | 14.10 13.50
Acceleration
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Test Location: Keweenaw Research Center

Date: January 2019

TOYO Observe Winter GSi-6 HP

Winter Deceleration

Run Initia_l Distance Averagg
Velocity (f) Deceleration
1 30.00 85.96 -11.57
2 30.00 85.46 -11.52
3 30.00 92.48 -11.17
4 30.00 96.25 -10.88
5 30.00 78.84 -12.27
6 30.00 94.17 -10.93
7 30.00 109.73 -10.08
8 30.00 81.46 -11.94
9 30.00 82.49 -11.90
10 30.00 81.23 -11.88
11 30.00 83.30 -10.99
12 30.00 7717 -12.39
13 30.00 82.51 -11.58
14 30.00 81.88 -11.93
15 30.00 76.96 -12.23
16 30.00 80.38 -11.92
17 30.00 100.07 -10.74
18 30.00 86.79 -11.34
19 30.00 81.61 -11.23
20 30.00 80.26 -12.02
21 30.00 97.60 -10.83
22 30.00 106.56 -10.44
23 30.00 83.01 -11.41
24 30.00 83.35 -11.75
25 30.00 83.34 -11.43
26 30.00 74.07 -12.84
27 30.00 95.94 -10.64
28 30.00 96.92 -10.66
29 30.00 103.73 -10.06
30 30.00 102.05 -10.05
Average | 30.00 88.19 -11.35
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Ford Utility Acceleration Comparison

Ford Utility
Acceleration 0-30 Traction Control On
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Ford Utility Deceleration Comparison

Ford Utility
Average Deceleration
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Deceleration
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